Background: The increasing prevalence of food allergy affects both patients and their families. Objective: The aim of this study was to evaluate the impact of an online educational program designed for parents and caregivers of children with food allergies. The program was developed by a multidisciplinary group comprising health care professionals, researchers, and expert patients under the participatory medicine model. Material and Methods: Participants took a 2-week online educational program covering major topics in food allergy management. General knowledge about the disease, symptoms, treatment, and topics relevant to families' daily lives were evaluated. The contents included educational videos, online forums, and live video chats. A pretest/posttest questionnaire survey was used to evaluate the impact of the program. Results: A total of 207 participants enrolled in the educational program, which was completed by 130 (62.8%). Knowledge acquisition improved significantly following participation in the program in 15 out of 30 items (50%), reaching P<.001 for 8 items (26.7%). Of the 207 participants who started the program, 139 (67.1%) visited online forums, and 27.5% attended video chats. Average overall satisfaction with the educational program was 8.78 (on a scale of 0 to 10). Conclusions: The results obtained show that parents improved their knowledge in all areas of food allergy. The high level of satisfaction among participants suggests that digital learning tools are effective and motivational, enabling patients to acquire appropriate knowledge and thus increasing their quality of life.
Introduction
The prevalence of food allergy is increasing [1] , with approximately 4%-8% of the pediatric population now affected by this condition [2] [3] [4] . It is known that the parents of a child with food allergy have a poorer perception of their family's general health than the parents in the general population [5] .
Major actors in health care, including the World Health Organization and other large agencies, are increasingly advocating a more proactive role of patients and their caregivers. This approach, known as patient empowerment, is already a powerful reality that is made possible through advances in technology. Health care organizations and professionals cannot be excluded from this new framework [6] .
Within this context, the present study aims to demonstrate the benefits of patient and family education in food allergy using digital tools. These tools impart not only theoretical knowledge, but also practical information that can make everyday life easier for patients and caregivers.
A multidisciplinary group of health care professionals, researchers, and expert patients was created with the goal of developing a research project that would enable us to evaluate the impact of an educational program aimed at parents and caregivers of children with food allergy. This program was run in 2 modalities: online and in-person [7] . The present article analyzes the results of the online program.
Materials and Methods
The project is based on an educational program for food allergy known as CESA (Conocer, Evitar, Síntomas, Actuar [Know, Avoid, Symptoms, and Administer epinephrine]).
The project team consisted of researchers, nurses, allergists, and expert parents of patients (parents of allergic children) who were members of the main Spanish food allergy patient associations (AEPNAA, Immunitas Vera, and Elikalte).
Study Tool
An online educational platform was built based on Moodle, a free and open-source learning management software [8] .
Educational Materials
Three units comprising educational videos were created ( Table 1 ). The first focused on imparting general knowledge about food allergy and its symptoms and management. The second unit covered allergen avoidance, the most common allergenic foods, labelling, cooking, shopping, and relationships with health care professionals and at school. The third unit consisted of 2 video classes: one teaching practical skills for proper use of an epinephrine autoinjector and another where mothers of children with food allergy discussed their personal experiences of various topics.
Online discussion forums moderated by physicians and expert patients within the platform were always available. We also ran 3 streaming video chats, 1 with an allergist and the other 2 led by expert patients. The video classes were each 1 hour and 45 minutes long. Each streaming video was 1 hour long.
Study Population
Participants had to register online and complete a precourse questionnaire. We opened the online form in October 2012, 4 months before the educational program went live (February 2013). The program was distributed through the patient associations involved in the study, which advertised it by mail and through their Facebook profiles.
Overall, 277 individuals from most cities in Spain preregistered for the program. Madrid (23.8%) and Barcelona (16.6%) were most represented cities in the sample. When the program began, 207 of the preregistered individuals (74.7%) enrolled to become participants. Of these, 130 (62.8%) completed the educational program and filled out the final postcourse questionnaire.
Intervention
Program content was divided into 3 units, each covering different topics: general clinical aspects, daily life management, and practical skills and parents' personal experiences ( Table 1) .
The online program remained open for 2 weeks, during which time users were able to log in and follow the classes at any time. The contents could be revisited at will. The full The participants in the study included 98 mothers (75.4%), 19 fathers (14.6%), and 13 caregivers (10.0%). The families included comprised 85 boys (65.4%) and 45 girls (34.6%) with food allergies and an average age of 5.46 (3.5) years.
The products most frequently responsible for reactions were eggs (56%), milk (53%), nuts (48%), fruits (24%), fish (14%), shellfish (9%), legumes (12%), latex (1%), and other foods (19%). These findings are consistent with those for the most common allergenic foods affecting children in Spain [9] .
As for previous educational experience, 79 participants (60.8%) stated that they had received sufficient training on food allergy management. Their main sources of information were Internet searches and forums (62%), patient associations (59%), health care professionals (physicians and nurses) (52%), books and other written materials (40%), and other sources (4%). Using the prequestionnaire, we identified 10 items for which 125 or more of the 130 program completers (96%) already knew the correct answers before starting the online program. Accordingly, these 10 items were not evaluated.
Evaluation of knowledge acquisition by the participants who completed both the preprogram and postprogram online course questionnaires revealed a significant improvement in 15 of the 30 items analyzed (50.0%), with P<.001 for 8 items (26.7%) ( Table 2 ). In the first part of the program (general and clinical aspects of food allergy), parents improved in 7 out of 12 items (58.3%), with 3 items (25.0%) reaching P<.001; in the second part of the program, an improvement was recorded in 8 items out of 18 (44.4%), with 5 items (27.8%) reaching P<.001 (Table 2) .
Parents' knowledge of 5 of the items (41.7%) related to general and clinical aspects of food allergy and of 10 of the items (55.6%) related to daily life management did not improve.
A 5-item Likert-scale inventory (ranging from 'not at all' to 'a great deal') was used to evaluate participant satisfaction online program lasted approximately 5 hours. A special forum section moderated by doctors and expert patients was opened for comments and questions. Three live video chats were streamed, 1 led by an allergist and covering clinical topics and 2 led by expert patients. These videos were recorded and made available in the platform for participants who had been unable to take part during the live stream.
The users' activities and experiences with the online platform, as well as completion and collection of the questionnaires, were monitored through a unique code assigned to each user.
Evaluation: Trial Design
Given the lack of instruments developed specifically for this purpose, a pretest/posttest evaluation was carried out via an ad hoc questionnaire created for the program and based on a literature review and on the opinions of experts in allergy and education. The questionnaire comprised 40 items designed to evaluate both knowledge about food allergies and the impact of the online learning program. All of the items were explained in detail in the educational materials. The same questionnaire was distributed at the beginning and the end of the course, enabling the results to be analyzed before and after.
Among the 40 questionnaire items, 18 covered general knowledge of food allergy (6 items), symptoms (6 items), diagnosis (3 items), and treatment (3 items). The remaining 22 items concerned parents' daily lives, with questions about labelling (8 items), cooking (9 items), school (2 items), and latex and medicines (3 items).
A 5-item Likert-scale inventory, ranging from 'not at all' to 'a great deal', was used to assess satisfaction with the educational program. A space for free-text comments was also included.
The statistical analysis was descriptive. For the data analysis, preprogram and postprogram questionnaire answers were compared using SPSS. McNemar's test was used to detect statistically significant differences in the proportions of correct and incorrect answers between the pretest and posttest period. Statistical significance was set at P<.05.
Ethics
The research project met all methodological requirements and was approved by the Research Ethics Committee of La Paz University Hospital, Madrid, Spain. The project also received joint approval from scientific societies involved in the treatment of this condition, namely, the Spanish Allergy Society (SEAIC, http://www.seaic.org/), the Society for Clinical Paediatric Allergology and Immunology (SEICAP, http://www.seicap.es/), and the Spanish Association of Pediatrics (AEP, http://www.aeped.es/).
All patients gave their written informed consent to participate in the study.
Results
The sample comprised 207 participants. Of these, 130 (62.8%) completed the educational program and filled in the final postcourse questionnaire. with the program. We asked 3 questions regarding general improvement in knowledge, avoidance of allergic foods, and identification of symptoms. A final question designed to evaluate overall satisfaction with the program was also included. Again, space for free-text comments was provided. Most parents and caregivers (83.1%) gave their improvement in general knowledge about food allergy a rating of 7 or higher (mean, 7.76) on a scale of 1 to 10 (in which 0 = 'not satisfied' and 10 = 'very satisfied'). As for knowledge of how to avoid allergenic foods, 70% of the participants assigned their knowledge a score of 7 or higher (mean, 7.27). In the section on how to better recognize children's symptoms, 84.6% of participants scored their knowledge with 7 or higher (mean, 8.2).
Overall satisfaction with the educational program received an average rating of 8.78; in particular, 83.1% of participants gave the course a score of 8 to 10 points, and 44.6% gave it 10 points.
Online Platform Experience and Usability
Of the 207 participants who started the program, 139 (67.1%) visited the online forums: 106 (76.2%) visited the forums up to 25 times, and 33 (23.8%) more than 26 times during the 2 weeks of the program. Of the 139 forum visitors, 85 (61.1%) posted messages: 60 (70.6%) posted 1 to 4 messages, 22 (25.9%) posted more than 5 messages, and 3 (3.5%) contributed by opening a new discussion topic (Figure) .
The live video chat led by a physician (allergist) was watched by 57 participants (27.5%), while the second and third live video chats, each led by an expert patient, were attended by 38 (18.3%) and 33 (15.9%) participants, respectively (Figure) .
Discussion
The responsibility of health professionals does not end with the diagnosis of a condition, but includes guidance and education for patients and their families. In food allergy, education remains an essential factor for improving patients' quality of life. A more holistic approach is needed, including training in and management of comorbidity [10] . Even though school-aged children are capable of acquiring skills that allow them to self-manage their condition, parents still play a fundamental role in education and are responsible for their well-being until they come of age [11] .
Our goal was to evaluate the impact of an online educational program for parents of children with food allergy. We also showed the benefits of participatory medicine, a paradigm in which doctors and patient organizations work together, enabling greater trust and enhanced impact on patient engagement.
The correspondence between allergy triggers and the most prevalent childhood food allergies in Spain (eggs, milk, and nuts) [9] indicates that our sample was representative of the general population.
Most of the participants in this study were members of patient organizations. It is important to note that 79 participants (60.8%) initially indicated that they had sufficient knowledge about food allergies. Upon conducting our first statistical analysis of the study population (130 participants), we identified 10 questionnaire items for which 125 or more participants (96% of the study population) already knew the correct answers before they had even started the online program. This demonstrates that patients were aware, informed, and took responsibility for their care. Prior knowledge was more robust for clinical and general matters of food allergy than for daily management of the condition.
The results obtained show us that parents' knowledge of food allergy increased, with an improvement reported in 15 out of 30 questionnaire items (50%) and a highly significant improvement (P<.001) in 8 items (26.7%). Improvement was more frequent in the general and clinical aspects domain (7 items out of 12, 58.3%) than in the daily life domain (8 items out of 18, 44.4%).
Food allergy affects the routines and daily life of patients and their families in myriad aspects, from cooking and shopping to managing the social relationships of children at school. It is a disease that requires thinking beyond the usual methods recommended during regular visits to allergy outpatient clinics, because most patients do not follow the recommendations (especially with respect to the epinephrine autoinjector) [10] [11] [12] . Our outcomes show that information about daily life is not easy to understand, and that additional efforts in education and skill building are needed to help patients, parents, and caregivers.
Parent participation in the community of the program was high, indicating considerable interest in sharing experiences and finding answers to their questions. The program had a positive impact on participants' knowledge, motivating them to participate in the community. Participants reported a high overall level of satisfaction with the program, with an average score of 8.78 out of 10, and 44.6% of parents giving the program a full score of 10. 
Limitations
Our study is limited by the fact that the sample was recruited from patient associations; therefore, participants were likely to be more knowledgeable about food allergy than the general population. Furthermore, this research aims to evaluate the improvement in the knowledge and satisfaction of the participants; we did not evaluate the improvement in symptoms or quality of life because there is currently no validated questionnaire in Spanish for this purpose.
Implications for Clinical Practice and Further Research
The results obtained confirm that the online educational program improved parents' and caregivers' knowledge in many areas of food allergy, even though their background knowledge was already very good.
Education through new technologies is improving by the day, because it helps shorten distances at greater speed, and thus allows educators to reach more people [13] .
New research focusing on parents whose children have recently been diagnosed can show the medical community that we can help and guide patients through user-friendly technology and joint efforts.
